Abstract. 2014 Self-avoiding polymer chains trapped in annealed random media have been investigated by Monte Carlo methods. It is found that the configurational characteristics of a polymer are not affected by the media and are independent of the concentration of the impurities. This is in agreement with an early conjecture, but in disagreement with recent analytical results.
Short Communication
Polymer chain in annealed random media A. Baumgärtner (1) The question on the effect of quenched disorder on the statistics of self-avoiding walks (SAW) has been quite stormy [1, 2] . Compared to that, the apparently much more simpler question on the effect of annealed impurities on the statistics of SAWs has been addressed only very recently [3, 4, 5] .
Consider (6, 2] applied to the quenched disorder case [7] .
Annealed impurities being in thermal equilibrium with the heat bath, are quite often "constrained" ; e.g., their total number may be given by an (analytic) function of the heat bath parameters or may be kept fixed. There is considerable literature on the effect of such commonly encountered contrained-annealed impurities on magnetic systems (n-vector magnetic model in general) [8] [9] [10] . Essentially, a long range 04 term (with slightly different momentum conservation rule) appears [10] , apart from some renormalisation (reduction) of the usual 4 & # x 3 E ; 4 term (standard excluded volume term in the n --+ 0 limit):
This new v term, arising from constrained-annealed impurities, is responsible for a crossover to Fisher renormalised critical behavior (v ---&#x3E; v/(1 -a)) for the général n-vector model, when a(= 2 -dv) of the nonrandom model (v = 0) is positive. This Fisher renormalised critical behavior due to annealed impurities, which is so commonly observed in magnetic systems (for anisotropic or Ising-like magnets n = 1, say), is, of course, unrealisable in the SAW limit n -&#x3E; 0, where the renormalised size exponent v may become greater than unity, which is meaningless [4] . This is, however, circumvented [5] because of the appearance of a collapsed (v = 1/d) phase described by a "discontinuity" fixed point, when one notices that the Fisher renormalised fixed point (being a long range interaction fixed point) is of order 1/n and runs away to infinity as n -. 0 in the SAW limit. Thirumalai [3] argued that annealed impurities will renormalise, and hence decrease, the u term in (3) and could eventually (for impurity densities beyond a critical value pc ), make a crossover to a Gaussian chain behaviour. Duplantier [4] , extended the calculations and argued that higher order (0 3 order) terms would also appear due to annealed impurities and under such cases a tricritical 0-point behaviour will be observed at Pc (where u = 0) and collapse would occur beyond that point (p p,, where u is negative). However, if such nontrivial (averaging) effects are introduced by some kind of annealed impurities (which do not permit the straightforward averaging in Eq.(2)) then, the crucial term, would be the v-term (not considered in Refs. [3] and [4] ) which introduces the Fisher renormalised fixed point for usual n-vector magnets (n &#x3E; 0). The fixed point, of course, runs away to give a "discontinuity" fixed point in the SAW (n --&#x3E; 0) limit, giving [5] No significant indication of any crossover in the SAW critical behaviour, as predicted by the analytic theories [3] [4] [5] , could be observed. The "specific heat" doesn't exhibit any anomaly, as would be expected at a 0-point [4] . Since critical behaviour of the specific heat has been observed in numerous simulations (see e.g. [12] ) of the "classical" collapse transition, we must conclude that, at least for the present model of self-avoiding polymers in annealed random medium, a 0-point does not exist.
Since we have not observed any effect of the impurities, one might distrust the simulations. Therefore we have performed some preliminary simulations of polymers with weaker self-avoidance (Domb-Joyce polymer model [13] ), which in fact yield evidence of an influence of annealed impurities on the configurational properties of a polymer chain. This situation might be of interest and deserves further investigations.
